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[Object] A thin liquid crystal display device having a thin film device and a surface 
light-emitting type light source which are integrated with each other is provided. By 
forming the thin film device and the surface light-emitting type light source over a 
substrate having flexibility, deforming ability is imparted. 

[Solution] A TFT part 14 is transferred to a third substrate 36 having flexibility and a back 
light part 16 including an EL element is formed on a rear surface of the substrate by 
lamination. 
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[Scope of Claims] 
[Claim 1] 

A back-light-equipped liquid crystal display device, wherein a surface thin film 
light-emitting type light source is formed by lamination on a rear surface of a 
5 light-transmitting substrate having bendability to which a thin film element is transferred 
and the thin film element and the light source are integrated with each other.. 
[Claim 2] 

The back-light-equipped liquid crystal display device according to Claim 1, 
wherein the thin film element is a liquid crystal display element and the light source is an 
10 electroluminescent element. 
[Claim 3] 

The back-light-equipped liquid crystal display device according to Claim 2, 
wherein the light-transmitting substrate also serves as a polarizing plate of the liquid 
crystal display element. 
15 [Claim 4] 

The back-light-equipped liquid crystal display device according to any of Claim 1 
to Claim 3, wherein the liquid crystal display element comprises a common electrode 
provided on an entire light-emitting surface, a thin film transistor for switching pixels 
arranged in matrix, a pixel electrode which is connected to a drain of the thin film 

20 transistor and generates a predetermined potential difference between the common 
electrode and the pixel electrode based on a data signal input to a gate and a source of the 
thin film transistor, a drive circuit for driving the thin film transistor, and a liquid crystal 
between the common electrode and the pixel electrode. 
[ClaimS] . 

25 The back-light-equipped liquid crystal display device according to any of Claim 1 

to Claim 4, wherein the light source is an electroluminescent element having a polarizing 
characteristic. 
[Claim 6] 

A method of manufacturing a back-light-equipped liquid crystal display device, 
30 comprising a first step of forming a split layer over a first substrate, a second step of 
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forming a thin film device provided with a plurality of pixels in matrix over the split layer, 
a third step of splitting the thin film device from the first substrate and transferring it to the 
second substrate, a fourth step of transferring a rear surface of the thin film element 
transferred onto the second substrate to a third substrate having a light-transmitting 
5 property, a fifth step of splitting the thin film element from the second substrate, and a 
sixth step of forming a thin film surface light-emitting type light source by lamination on a 
surface on a side opposite to a side where the thin film element transferred to the third 
substrate is formed. 
[Claim 7] 

10 The method according to Claim 6, further comprising a step wherein the thin film 

element is a liquid crystal display element provided with a liquid crystal. 
[Claim 8] 

The method according to Claim 7, wherein the third substrate also serves as one 
of a pair of polarizing plates as a component part of the liquid crystal display element. 
15 [Claim 9] 

The method according to any one of Claim 6 to Claim 8, wherein the light source 
is an electroluminescent element performing white light emission over an entire region or 
performing RGB patterned light emission in a matrix shape corresponding to the pixels. 
[Claim 10] 

20 The method according to Claim 7 or Claim 8, wherein the electroluminescent 

element performs white light emission over an entire region, further comprising a step of 
providing a color filter on a split surface of this thin film element at which the first 
substrate is split when the thin film element is transferred to a second transfer substrate. 
[Claim 11] 

25 The device according to any one of Claim 1 to Claim 10, wherein the third 

substrate is formed using synthetic resin having bendability. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field] The present invention relates to a back-light-equipped thin film device in 
30 which a thin film device is transferred between plural substrates and integrated with a back 
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light, particularly a liquid crystal display device usable for each of a direct view type and a 
projection type, and further to a method of manufacturing these devices. 
[0002] • 

[Background Technique] As a thin film device, for example, a liquid crystal display 
5 device employs a thin film transistor (TFT) for a drive circuit source. This liquid crystal 
display device is provided with a TFT over a substrate. By a voltage controlled with the 
TFT, the optical rotatory power of a liquid crystal molecule (a liquid crystal display 
element) filling a space between the substrate and an opposite substrate which is sealed is 
controlled. An image is expressed by controlling the light transmittance in each pixel. 
10 [0003] 

FIG. 15 illustrates the structure of such a liquid crystal display device. An 
active matrix substrate 220 provided with an active matrix 222 and/or a thin film device 
such as a drive circuit 224 and an opposite substrate 240 are attached to each other with 
a predetermined space interposed therebetween by a sealing material (not illustrated) 
15 formed along the peripheral margin of the opposite substrate 240. This space is filled 
with a liquid crystal 230 and sealed. 
[0004] 

A pixel electrode formed in the active matrix 222 and a transparent opposite 
electrode formed on the opposite substrate face each other with the liquid crystal 230 

20 interposed therebetween. By an electric field applied between the pixel electrode and 
the opposite electrode, a liquid crystal molecule is driven. Further, an orientation film 
is formed on a surface on the side of the active matrix 222, which is in contact with the 
liquid crystal 230, and on a surface on the side of the opposite substrate, which is in 
contact with the liquid crystal 230, and determines the orientation of the liquid crystal 

25 molecule, in a non-electric field state. 
[0005] 

Furthermore, a liquid crystal drive part including the active matrix substrate 
220, the liquid crystal 230, and the opposite substrate 240 is interposed between two 
polarizing plates 210 and 250 having polarization directions that are different from each 
30 other. The polarization directions of the polarizing plates 210 and 250 are aligned with 
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the orientation directions of the orientation films formed on the surfaces of the active 
matrix substrate 220 and the opposite substrate 240, respectively. Further, in order to 
enable color display, a color filter and/or a black matrix are/is formed on the opposite 
substrate 240. 
5 [0006] 

A liquid crystal display device has a structure in which a number of substrates are 
attached to each other, as described above, and thus is disadvantageous in that the 
thickness of the display device is large. In particular, as illustrated in FIG. 15, a back light 
200 which is necessary for a transmissive liquid crystal display device causes an increase 
10 in the thickness of the liquid crystal display device. 
[0007] 

At the same time, there is an increasing demand for manufacture of a novel 
liquid crystal display device having deforming ability by forming the above liquid 
crystal display device including the thin film device over a substrate material such as a 

15 plastic substrate which is lightweight and has bendability (flexibility). In order to 
realize this, a thin film device needs forming at a processing temperature less than or 
equal to the upper temperature limit of a plastic substrate (from 100 to 150 °C). 
However, a decrease in processing temperature tends to cause a decrease in the 
characteristics of a thin film device, and a high-performance thin film device is difficult 

20 to manufacture. In order to tackle this, a method of transferring the thin film device to 
a plastic substrate by a technique of transferring a thin film device formed over a glass 
substrate is proposed. Note that as a transfer technique, for example, the method 
described in Japanese Published Patent Application No. H10-125931 is applicable. 
[0008] ■ 

25 However, even if a thin film device can be formed over a plastic substrate by 

the above procedure for the structure, since the back light 200 is necessary for a 
transmissive liquid crystal display device, as illustrated in FIG. 15, a liquid crystal 
display device having deforming ability as a whole has been difficult to manufacture. 
[0009] 

30 [Problems to be Solved by the Invention] In order to solve the problem, an object of the 
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present invention is to provide a back-light-equipped thin film device formed to be thin in 
which a thin film device and a surface light-emitting type light source are integrated with 
each other, and a method of manufacturing the back-light-equipped thin film device. 
Another object of the present invention is to provide a back-light-equipped thin film device 
5 having bendability. Another object of the present invention is to provide a 
back-light-equipped thin film device to which deforming ability can be imparted by 
forming a thin film device and a surface light-emitting type light source over a substrate 
having flexibility. 
[0010] 

10 [Means for Solving the Problems] In order to achieve the above objects, the present 
invention provides a back-light-equipped thin film device in which a surface thin film 
light-emitting type light source is formed by lamination on a rear surface of a bendable 
substrate to which a thin film element is transferred. 
[0011] 

15 In order to obtain this thin film device, after the thin film element is transferred 

to a bendable substrate, the surface thin film light-emitting type light source is formed 
on a rear surface of this substrate by lamination. Alternatively, to a surface opposite to 
a surface of the bendable substrate on which this light source is formed by lamination in 
advance, the above thin film element is transferred. As the thin film device, the 

20 already-described liquid crystal display device having the liquid crystal display element 
is typical. The bendable substrate is a transparent (light-transmitting) substrate. If 
the bendable substrate also serves as a polarizing plate, one of polarizing plates can be 
omitted, and accordingly the device can be thinned. Furthermore, a step of making the 
polarizing plate can be omitted. A method of manufacturing a back-light-equipped 

25 thin film device, according to the present invention, is characterized in that the method 
includes a first step of forming a split layer over a first substrate, a second step of, in 
order to form pixels in matrix over the split layer, forming a thin film element divided 
for each pixel, a third step of splitting the thin film element from the first substrate and 
transferring it to the second substrate, a fourth step of forming a third substrate having 

30 at least a light-transmitting property on a rear surface of the thin film element 
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transferred to the second substrate, a fifth step of splitting the thin film element from the 
second substrate, and a sixth step of forming a surface light-emitting type light source 
on the surface of the third substrate on the side opposite to the side thereof where the 
thin film element is formed. 
5 [0012] 

A method of splitting the thin film element formed over the first substrate with 
the split layer interposed therebetween from the first substrate and transferring it to a 
specific substrate may be based on the method described in Japanese Published Patent 
Application No. HI 0-1 2593 1 , for example. 
10 [0013] 

As the surface light-emitting type light source, electroluminescence (EL) which 
is an organic or inorganic electroluminescent light-emitting element capable of being 
formed by utilizing a thin film manufacture process and by lamination of a 
light-emitting layer over a substrate is suitable. This electroluminescent light-emitting 

15 element can be formed in such a manner that each of films in a thin film shape with 
about several jim to several . tens of jim which form the electroluminescent 
light-emitting element is sequentially formed by lamination. Therefore, by forming an 
electroluminescent light-emitting element on a rear surface of the substrate to which the 
thin film element is transferred as the surface light-emitting type light source, the 

20 thickness of the whole device is not increased, and a semiconductor device with 
excellent bendability can be obtained. In addition, an organic electroluminescent 
light-emitting element can be manufactured at low temperature by an easy process. 
The third substrate is formed using a material having flexibility. By making the third 
substrate have flexibility, the thin film device has deforming ability, and, without 

25 limitation to a flat surface shape, a liquid crystal display device that can be developed to 
a curved surface shape together with the surface light-emitting type light source as the 
back light can be realized. 
[0014] 

As the surface light-emitting type light source, there is a white light source or a 
30 monochromatic light source. At this time, by providing color filters, color display of a 
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liquid crystal is enabled. In the step of transferring the thin film element to the 
bendable substrate, when a surface of the thin film device on the substrate side is 
exposed, the color filters are formed on this exposed surface by lamination. 
Alternatively, an EL element may be employed in which the surface light-emitting type 
5 light source is divided corresponding to pixels in accordance with the thin film elements 
and emits lights with colors of RGB corresponding to each divided regions with a 
predetermined arrangement. 
[0015] 

According to this invention, since a TFT can be formed utilizing a process of 
10 forming a thin layer, a switching element for each and every pixel and a drive circuit for 
this can be formed over the same substrate. 
[0016] 

[Embodiment Of the Invention] Next, embodiments of the present invention are 
described with reference to the drawings. FIG. 1 is a schematic view of a 
15 back-light-equipped liquid crystal display device 10 corresponding to this embodiment. 
This back-light-equipped liquid crystal display device 10 is provided with, mainly, a 
liquid crystal display part 12, a thin film element (TFT) 14, a back light part 16, and a 
substrate 17. 
[0017] 

20 The liquid crystal display device is a display device for what is called a 

monochromatic image, which only performs grayscale representation with the liquid 
crystal display part 12. On the other hand, FIG. 2 and FIG. 3 each illustrate the liquid 
crystal display device 10 that is a type capable of displaying a color image. 
[0018] 

25 FIG. 2 illustrates a display device in which a surface of the liquid crystal 

display part 12 is provided with a filter part 22 including color filters 18 of their 
respective colors (RGB), which correspond to pixels formed in the TFT part 14 and are 
arranged in matrix according to a predetermined rule, and a black matrix frame 20 
provided so as to surround these. 
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[0019] 

FIG. 3 illustrates a structure in which, in the EL (electroluminescence) element 
as an organic, or inorganic electroluminescent element applied to the back light part 16, 
a bank 24 is formed for each pixel of the TFT part 14, and components of their 
5 respective colors (RGB) are each provided between the banks 24 so that the back light 
part 16 itself can perform light emission of RGB colors; 
[0020] 

The liquid crystal display device 10 illustrated in each of the FIG. 1 to FIG 3 is 
not different in basic structure. Therefore, in the description below, the liquid crystal 
10 display device 10 for a color image which is illustrated in FIG. 2 is exemplified and the 
detailed structure is explained. 
[0021] 

FIG. 4 illustrates the detailed structure of the back-light-equipped liquid crystal » > 
display device 10 illustrated in FIG. 2. In the liquid crystal display device 10, a 
15 support layer 25 k is the lowest layer, and layers forming the back light part 16, the TFT 
part 14, and the liquid crystal display part 12 are formed by lamination. 
[0022] 

In the liquid crystal display device 10, at the product stage, the third substrate 
25 serves as a basic support layer, and the layers forming the back light part 16, the TFT 
20 part 14, and the liquid crystal display part 12 are formed by lamination. Note that 
during the formation of each part over the third substrate by lamination, that is, at the 
manufacturing stage, a first substrate 100 and a second substrate 180 (for both, refer to 
process views of FIG. 5 to FIG 13) are employed. 
[0023] 

25 The back light part 16 has a structure in which an EL layer 32 is interposed 

between this electron-transporting layer 28 and a hole-transporting, layer 30. Further, 
as an upper layer of the hole-transporting layer 30, an ITO layer 34 is provided. In 
other words, by applying an electric field (voltage) between the ITO layer 34 and a base 
electrode layer 26, a current flows through the EL layer 32 and light emission of a white 

30 color or of a monochromatic color is performed, which functions as the back light. 
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[002.4] 

Note that polarizing direction of emitted light of this EL layer 32 is fixed to a 
constant direction by performing rubbing treatment on a surface with a rubbing roller or 
the like. As a result, one of a pair of polarizing plates necessary for liquid crystal 
5 display can be omitted, and the surface light-emitting type light source can be directly 
provided on a rear surface of the thin film device. The rubbing treatment is described 
in detail, for example, in the Technical Report of the Institute of Electronics, 
Information, and Communication Engineers, E1D95-106 (issued in 1995). Note that 
these are not needed if the third substrate is a polarizing pate. 
10 [0025] 

As the upper layer of the ITO layer 34, the transparent third substrate 36 is 
provided. On this third substrate 36, the TFT part 14 as the thin film device is 
disposed. 
[0026] 

15 The TFT part 14 Torms a matrix shape in which a TFT array 38 is provided for 

each and every pixel. The TFT array 38 includes a drain electrode 38D, a gate 
electrode 38G, and a source electrode 38.S. Further, a source/drain region 39D and 39S 
corresponds to the drain electrode 38D and the source electrode 38S, respectively. An 
active silicon region 39G corresponds to the^gate electrode 38G. These in the TFT 

20 array 38 are each provided with a transparent pixel electrode (disposed corresponding to 
each pixel) 40. 
[0027] 

Further, a pair of orientation films 44 and 46 in which an intermediate space 
part is filled with a liquid crystaf24 and sealed is provided over the pixel electrode 40 
25 with a planarizing film 4 interposed therebetween. The entire pixel region is filled 
with the liquid crystal 42 collectively and sealed with a sealant 47 so that the liquid 
crystal 42 does not leak. 
[0028] 

On the upper surface of the orientation film 46 on the upper side, an opposite 
30 electrode 48 is provided. By applying an electric field (voltage) between the above 
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pixel electrode 40 and the common electrode 48, the orientation of the liquid crystal 42 
changes depending on the applied voltage, resulting in a predetermined transmittance 
with respect to light having a predetermined polarizing direction which passes between 
the pair of orientation films 44 and 46. 
5 [0029] 

On the upper surface of the common electrode 48, an opposite substrate 49 and 
a polarizing plate 50 are provided in that order with a color filter layer 52 interposed 
therebetween. The polarizing plate 50 can transmit only light having the above 
predetermined polarizing direction. With respect to 100 % of the amount of light 
10 emitted in the EL layer 32, light is emitted in an amount based on the transmittance set 
by the orientation of the liquid crystal 42. 
[0030] 

In the color filter layer 52, a filter part includes filters of their respective colors 
of RGB which are arranged in order corresponding to their respective pixels. ,In some 
15 cases, the filter part includes a black matrix part for improving color separation between 
the pixels by placing a non-light-emitting region (such as a region where the TFT array 
38 is disposed) in a non-transmitting state. 
[0031] 

The third substrate 36 is formed using a transparent synthetic resin (e.g., 
20 plastics) plate having flexibility. The liquid crystal display device 10 equipped with 
the back light is not fixed to a flat shape and can be bent to have a curved surface. 
[0032] 

As an example of such a curved support, a domical (hemisphere face) ceiling is 
given. On such a domical ceiling, the back-light-equipped liquid crystal display 
25 device 10 can be disposed. Further, by providing this liquid crystal display device 10 . 
over the entire inner peripheral surface of a cylindrical room, a 360-degree panoramic 
image can be displayed. 
[0033] 

In preferable deformation example of this embodiment, the third substrate that 
30 transmits light is made to serve as a polarizing plate. With the third substrate also 
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serving as a polarizing plate, there is no necessity to provide a polarizing plate in 
addition to the substrate even when no rubbing treatment for the EL layer is performed, 
and an increase in the thickness of the whole liquid crystal display device including the 
back light can be avoided. 
5 [0034] 

The position where the color filter is provided is not limited to the opposite 
substrate side of the liquid crystal display device, and may be on a rear surface of the 
transparent substrate (polarizing plate) 36 or over the transparent substrate 36. In the 
case where the color filter is formed over the substrate 36, since the rear surface of the 

10 thin film element part is exposed when the thin film element part 14 is transferred from 
the second substrate to the third substrate 36, the filter may be formed on this rear 
surface by lamination. The back light part is formed as follows. Each layer of the 
back light part is formed by lamination on a surface at the rear surface of the substrate 
36 where the TFT part 14 is formed. Alternatively, the back light part is formed on 

15 one surface of the third substrate 36 in advance, and the thin film element part is 
transferred to the other surface. 
[0035] 

To form the TFT part 14 by using a substrate having flexibility from the start is 
difficult in terms of process temperature, the accuracy of photolithography, or the like. 
20 Therefore, as already described, the thin film element device is manufactured utilizing a 
conventional technique of transfer and split. FIG. 5 to FIG. 13 illustrate a procedure in 
which the TFT part 14 is formed utilizing the conventional technique. 
[0036] 

[Step 1] As illustrated in FIG. 5, a first split layer (light absorption layer) 120 is 
25 formed as a first separation layer over the first substrate 100. The first substrate 100 
and the first separation layer 120 are as follows. 

(Explanation of First Substrate 100) The first substrate 100 preferably 

has a light-transmitting property by which light can be transmitted. In this case, the 
light transmittance is preferably 10 % or more, more preferably 50 % or more. If this 
30 light transmittance is too low, light attenuation (loss) increases, and split of the first 
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separation layer 120 needs a larger amount of light. 
[0037] 

The first substrate 100 is preferably formed using a highly reliable material, in 
particular, a material having excellent heat resistance. That is because, for example, 
5 the process temperature increases (e.g.^ to about 350 to 1200 °C) in some cases 
depending on the kind or formation method in the formation of a later-described TFT 
layer 140 (corresponding to the TFT part 14 of FIG. 4). Even in that case, if the first 
substrate 100 has excellent heat resistance, the range of setting film formation 
conditions such as temperature conditions is enlarged in the formation of the TFT layer 
10 140 or the like over the first substrate 100. 
[0038] 

Thus, when the maximum temperature in the formation of the TFT layer 140 is 
set to r max , the first substrate 100 is preferably formed using a material having a strain " 
point of r max or more. Specifically, as a component material of the first substrate 100, 
15 a material having a strain point of 350 °C or more, more preferably, 500 °C or more is 
used. As such materials, for example, quartz glass, Corning 7059, OA-2 made by 
Nippon Electric Glass Co., Ltd., and the like are given. 
[0039] 

Although there is no particular limitation on the thickness of the first substrate 
20 100, usually, the thickness is preferably about 0.1 to 5.0 mm, more preferably, about 0.5 
to 1.5 mm. The first substrate 100 having too small thickness involves a decrease in 
intensity, and having too large thickness easily causes light attenuation when the 
transmittance of the first substrate 100 is low. When the transmittance of the first 
substrate 100 is high, the thickness may exceed the above upper limit. The first 
25 substrate 100 preferably has a uniform thickness for uniform light irradiation. 

(Explanation of First Separation layer 120) The first separation layer 120 
absorbs irradiation light, and has the property of generating split (hereinafter, referred to 
as "in-layer split" or "interface split") inside a layer and/or at an interface. Preferably, 
by light irradiation, the bonding force between atoms or molecules of a substance 
30 forming the first separation layer 120 is lost or decreased, that is, generation of ablation 
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leads to in-layer split and/or interface split. 
[0040] 

Furthermore, by light irradiation, in some cases, gas is released from the first 
separation layer 120 and a separation effect occurs. In other words, there is a case in 
5 which a component contained in the first separation layer 120 is released as gas, and a 
case in which the first separation layer 120 absorbs light and becomes gas for an instant 
and the steam is released to contribute to separation. Examples of the composition of 
such a first separation layer 120 are described in A to E below. 
[0041] 

10 A. Amorphous silicon (a-Si) 

B. A variety of ceramic oxides such as silicon oxide or a silicate compound, titanium 
oxide or a titanate compound, zirconium oxide or a zirconate compound, lanthanum 
oxide or a lanthanate compound, dielectrics (ferroelectrics), or semiconductors 

C. Ceramics or dielectrics (ferroelectrics), such as PZT, PLZT, PLLZT, or PBZT 
15 D. Ceramic nitrides such as silicon nitride, aluminum nitride, or titanium nitride 

E. Organic high molecular materials 

F. Metal 

Further, although depending on the object of split or conditions such as the composition, 
layer structure, or formation method of the first separation layer 120, the thickness of 

20 the first separation layer 120 is preferably about 1 nm to 20 |im, more preferably, about 
10 nm to 2 |im, further preferably, about 40 nm to 1 (im. With the first separation 
layer 120 having too small thickness, uniformity of film formation is impaired, and 
unevenness might be generated in the split. Alternatively, with too large thickness, 
there is a necessity to increase light power (amount of light) in order to ensure the good 

25 splitting property of the first separation layer 120, and it takes time to remove the first 
separation layer 120 later. Note that the thickness of the first separation layer 120 is 
preferably as uniform as possible. . 
[0042] 

There is no particular limitation on a method of forming the first separation 
30 layer 120, and the method is selected as appropriate depending on various conditions' 
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such as the composition or thickness of the film. For example, there are a variety of 
vapor deposition methods such as CVD (including MOCVD, low-pressure CVD, and 
ECR-CVD), evaporation, molecular beam evaporation (MB), sputtering, ion plating, 
and PVD; a variety of plating methods such as electroplating, immersion plating 
5 (dipping), and electroless plating; coating methods such as the Langmuir-Blodgett (LB) 
method, spin coating, spray coating, and roll coating; a variety of printing methods; a 
transfer method; an inkjet method; a powder jetting method; and the like. Two or more 
among these can be combined. 
[0043] 

10 For example, when the composition of the first separation layer 120 is 

amorphous silicon (a-Si), the film is particularly formed by CVD, preferably, 
low-pressure CVD or plasma CVD. 
[0044] 

Alternatively, when the first separation layer 120 is formed using ceramics by a 
15 sol-gel method or when formed using an organic high molecular material, the film is 
particularly formed by a coating method, preferably, spin coating. 
[0045] 

[Step 2] Next, as illustrated in FIG. 6, the TFT layer 140 is formed over the first 
separation layer 120. 
20 [0046] 

An enlarged cross-sectional view or the portion K of this TFT layer 0140 (the 
portion enclosed by an alternate long and short dashed line in FIG. 6) is illustrated on 
the right side of FIG. 2. As illustrated, the TFT layer 140 includes the TFT array (thin 
film transistor) 38. This TFT array 38 is equipped with a source region and a drain 
25 region 58 and 60 formed by introducing an n-type impurity or a p-type impurity into a 
polysilicon layer, a gate insulating film layer 62, a gate electrode 64, a gate electrode 
line 66 and a drain electrode line 68 that are formed using aluminum, for example. 
[0047] 

Although a SiCh film is used for an intermediate layer provided in contact with 
30 the first separation layer 120 in this embodiment, another insulating film of Si3N 4 or the 
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like can be used alternatively. Although the thickness of the SiC>2 film (intermediate 
layer) is determined as appropriate depending on the formation purpose or the degree of 
the function that can be exhibited, usually, the thickness is preferably about 10 nm to 5 
|im, more preferably, 40 nm to 1 nm. The intermediate layer is formed for a variety of 
5 purposes; for example, there is a layer that exhibits at least one of functions as a 
protective layer that physically or chemically protects the TFT 140, an insulating layer, 
a conductive layer, a light-blocking layer for laser light, a barrier layer for preventing 
migration, and a reflective layer. As the case may be, the TFT layer 140 may be 
formed directly on the first separation layer 120 without forming the intermediate layer 
10 of the Si0 2 film or the like. The TFT layer 140 is a layer that includes the thin film 
device such as a TFT as illustrated on the right side of FIG. 6. 
[0048] 

[Step 3] As illustrated in FIG. 7, a second separation layer (e.g., a water-soluble 
adhesive or hot-melt adhesive layer) 160 is formed as a second split layer over the TFT 
15 layer 140. 
[0049] 

For this second separation 160, electron wax such as Proof Wax (trade name) 
with less possibility of contamination of the thin film device by impurities (such as 
sodium or potassium) can be given. 
20 [0050] 

[Step 4] As illustrated in FIG. 7, the second substrate 180 is adhered onto the 
second separation layer 160. Since this second substrate 180 is adhered after the 
manufacture of the TFT layer 140, there is no limitation on the process temperature etc. 
in the manufacture of the TFT layer 140 as long as the second substrate 180 has a shape 
25 retaining property at normal temperature. In this embodiment, a relatively inexpensive 
material having a shape retaining property, such as a glass substrate or synthetic resin, is 
used. 
[0051] 

[Step 5] Next, as illustrated in FIG. 8, light irradiation is performed from the 
30 rear surface side of the first substrate 100. 
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[0052] 

After the first substrate 100 transmits this light, the first separation layer 120 is 
irradiated with the light. This causes the in-layer split and/or interface split to be 
generated in the first separation layer 120, and the bonding force is reduced or lost. 
5 [0053] 

The mechanism of the generation of the in-layer split and/or interface split in 
the first separation layer 120 is estimated to be due to the generation of the ablation in 
the component material of the first separation layer 120, the release of the gas contained 
in the first separation layer 120, or a phase change such as melting or vaporization 
10 generated immediately after the irradiation. 
[0054] 

Here, the ablation refers to a phenomenon in which a fixed material (the 
component material of the first separation layer 120) absorbing the irradiation light is 
photochemically or thermally excited and the bond between atoms or molecules on the 

15 surface or inside is broken and released. The ablation mainly occurs as a phenomenon 
that generates a phase change such as melting or vaporization (evaporation) of the 
whole or a part of the component material of the first separation layer 120. Further, in 
some cases, the above phase change causes a fine foam state, and the bonding force 
decreases. 

20 [0055] 

Whether the first separation layer 120 generates the in-layer split, the interface 
split, or both of them depends on the composition of the first separation layer 120 or 
other diverse causes. As one of the causes, there is the kind, wavelength, intensity, or 
. reach depth of the irradiation light, etc. 
25 [0056] 

Any light is acceptable as long as the irradiation light causes the in-layer split 
and/or interface split in the first separation layer 120. For example, there are X-rays, 
UV rays, visible light, infrared rays (heat rays),, laser light, millimeter waves, 
microwaves, electron rays, radiation rays (a-rays, P-rays, y-rays), and the like. Among 
30 them, laser light is preferable in that split (ablation) of the first separation layer 120 can 
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be easily generated, and excimer laser is more preferable. 
[0057] 

As illustrated in FIG. 9, by applying a force to the first substrate 100, this first 
substrate 100 is detached from the first separation layer 120. Although not illustrated 
5 in FIG 9, after this detachment, the first separation layer 120 might be attached onto the 
first substrate 100. 
[0058] 

[Step 6] Next, as illustrated in FIG 10, the remaining first separation layer 120 
. is removed by a method such as washing, etching, ashing, or polishing or a method 
10 using these in combination. Accordingly, the TFT layer 140 is transferred to the 
second substrate 180. 
[0059] 

[Step 7] Next, as illustrated in FIG. 11, a third substrate 200 (corresponding to 
the third substrate 36 of FIG. 4) is adhered on the lower surface (exposed surface) of the 
15 TFT layer 140 with an adhesive layer 190 interposed therebetween. 
[0060] 

As preferable examples of an adhesive forming the adhesive layer 190, there 
are a variety of curable adhesives such as a reactive curable adhesive, a thermosetting 
adhesive, a photo curable adhesive such as a UV curable adhesive, and an anaerobic 
20 adhesive. The composition of the adhesive may be any of, for example, an 
epoxy-based, acrylate-based, or silicone-based adhesive. Such an adhesive layer 190 
is formed by, for example, a coating method. 
[0061] 

With the use of the curable adhesive, for example, the lower surface of the TFT 
25 layer 140 is coated with the curable adhesive. Furthermore, after the third substrate 
200 is bonded, the above curable adhesive is cured by a curing method according to the 
characteristics of the curable adhesive, and the TFT layer 140 and the third substrate 
200 are adhered to each other and fixed. 
[0062] 

30 With the use of a photo curable adhesive, light irradiation is preferably 
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performed from the outside of the third substrate 200 having a light-transmitting 
property. With the use of a photo curable adhesive such as a UV curable adhesive 
which does not easily affect the thin film device layer as the adhesive, light irradiation 
may be performed from the side of the second substrate 180, which has a 
5 light-transmitting property, or from both sides of the first and second substrates 180 and 
200, each of which has a light-transmitting property. There is no particular limitation 
on the third substrate 00. Accordingly, a thin film substrate that has bendability or 
flexibility and has a light-transmitting property can be used. 
[0063] 

10 [Step 8] Next, as illustrated in FIG. 12, the second separation layer 160 is 

heated and hot-melted. As a result, the adhesion of the second separation layer 160 
decreases; accordingly, the second substrate 180 can be detached from the TFT layer 
140. Note that by removing the second separation layer 160 attached to the second 
substrate 180, this second substrate 180 can be reused repetitively. 

15 [0064] 

Here, when the second separation layer is a water-soluble adhesive, by soaking 
the partially-manufactured device in water, the partially-manufactured device can be 
split from the second substrate. 
[0065] 

20 [Step 9] Lastly, the separation layer 160 attached to the surface of the TFT 

layer 140 is removed. Accordingly, as illustrated in FIG 13, the TFT layer 140 
transferred to the third substrate 200 can be obtained. Here, the lamination 
relationship of the TFT layer 140 to the third substrate 200 is the same as the original 
lamination relationship of the TFT layer 140 to the first substrate 100, as illustrated in 

25 FIG. 2. 
[0066] 

Through the above-described steps, transfer of the TFT layer 140 to the third 
substrate 200 is completed. Then, removal of the Si02 film adjacent to the TFT layer 
140 or formation of a conductive layer of a wiring or the like or a desired protective 
30 film over the TFT layer 140, etc. can be performed. 



English Translation of JP-2001 -166301 



[0067] 

In the present invention, without directly splitting the TFT layer 140 itself 
which is the object of the split, the TFT layer 140 is transferred to the third substrate 
200 by separation at the first separation layer 120 and at the second separation layer 160. 
5 Therefore, regardless of the characteristics of the TFT layer 140, conditions, etc., the 
transfer can be performed easily, certainly, and also uniformly, and without damage to 
the TFT layer 140 which accompanies the separation operation, high reliability of the 
TFT layer 140 can be maintained. 
[0068] 

10 At the completion of the above steps, the back light part 16 is formed on the 

surface opposite 1 to the surface of the third substrate 36 where the TFT layer 140 is 
formed. The liquid crystal display element 14 is formed over the TFT layer 140, and 
the . color filter layer 52 is provided. Accordingly, the back-light-equipped liquid 
crystal display device 10 is completed. 

15 (Another Embodiment) Note that although a full color image can be displayed 
together with grayscale representation by providing the color filter layer 22 as the upper 
layer in the back-light-equipped liquid crystal display device 10, there is also a structure 
in which a full color image can be displayed without providing the color filter layer 22 
(see FIG. 2). 

20 [0069] 

In other words, as illustrated in FIG. 14, banks 32A divide the EL layers 32 of 
the back light part 16 for each pixel matrix formed by the TFT part 14, and elements 
(RGB light-emitting layers) for light emission of their respective colors of RGB are 
injected in advance. In this case, RGB colors are arranged to be horizontally or 
25 vertically aligned so that this is repeated, whereby color display can be performed with 
original three pixels serving as one pixel. 
[0070] 

As a method of forming the above light-emitting layers of their respective 
colors of RGB, there are the following methods: a method in which filling of 
30 light-emitting layers are performed by an inkjet method and they are dried so that 
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coloring layers are formed; a method in which a color resist layer is formed over a base 
layer, and this color resist layer is exposed to light and developed by using a photomask 
for each pixel region so that a coloring layer corresponding to the pixel region is 
formed; a method in which a light-emitting layer is applied to a base layer, with a resist 
5 layer formed thereon, the resist layer is exposed to light and developed by using a 
photomask, the above light-emitting layer is etched from above the resist layer 
corresponding to a pixel region, and the resist layer is split so that a coloring layer 
corresponding to the pixel region is formed; and a method in which a light-emitting 
layer is attached to a base layer for each pixel region by a printing method so that a 
10 coloring layer corresponding to the pixel region is formed. 
[0071] 

Alternatively, for monochromatic display, because an image is formed by 
grayscale representation with the liquid crystal display part, a color filter as described 
above is never needed. In other words, in the structure of FIG. 4, the color filter layer 
15 52 is eliminated. Further, the definition is tripled because one pixel for one image data 
is enough for monochromatic display, while one image data is generated with three 
pixels for color display. 
[0072] 

According to this embodiment, in a structure equipped with the drive circuit 
20 including the TFT for a thin film device, use of an external circuit such as an LSI for the 
drive circuit is not needed, limitation due to connection of the external circuit to the 
liquid crystal display device is avoided, and the selection range of an appropriate 
material for the third substrate can be enlarged. A circuit (an active matrix and a drive 
circuit) necessary for the liquid crystal display device can be incorporated over one 
25 substrate that is rich in bendability (over the third substrate); thus, an advantage such as 
a decrease in the number of parts can be exhibited. 
[0073] 

[Effect of the Invention] 

As described above, according to the present invention, a back-light-equipped 
30 thin film device formed to be thin in which a thin film device and a surface 
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light-emitting type light source are integrated with each other and a method of 
manufacturing thereof can be provided. Furthermore, a back-light-equipped thin film 
device having bendability can be provided. Still further, by forming a thin film device 
and a surface light-emitting type light source over a substrate having flexibility, a 
5 back-light-equipped thin film device to which deforming ability can be imparted can be 
provided. 

[Brief Description of Drawings] 

[FIG. 1] FIG. 1 is a schematic view of a (monochromatic type) back-light-equipped 
liquid crystal display device according to this embodiment. 
10 [FIG. 2] FIG. 2 is a schematic view of a (full color type by a filter) back-light-equipped 
liquid crystal display device according to this embodiment. 

[FIG. 3] FIG. 3 is a schematic view of a (full color type by color separation with an 
equipped light source) back-light-equipped liquid crystal display device according to 
this embodiment. 

15 [FIG. 4] FIG. 4 is a view of the detailed structure of the back-light-equipped liquid 1 
crystal display device illustrated in FIG. 2. 

[FIG. 5] FIG. 5 is a view of a manufacturing step (Step 1) of forming a TFT part. 

[FIG. 6] FIG. 6 is a view of a manufacturing step (Step 2) of forming the TFT part. 

[FIG. 7] FIG. 7 is a view of a manufacturing step (Step 3) of forming the TFT part. 
20 [FIG. 8] FIG 8 is a view of a manufacturing step (Step 4) of forming the TFT part. 

[FIG. 9] FIG. 9 is a view of a manufacturing step (Step 5) of forming the TFT part. 

[FIG. 10] FIG. 10 is a view of a manufacturing step (Step 6) of forming the TFT part. 

[FIG. 11] FIG. 1 1 is a view of a manufacturing step (Step 7) of forming the TFT part. 

[FIG. 12] FIG. 12 is a view of a manufacturing step (Step 8) of forming the TFT part. 
25 [FIG. 1 3] FIG. 1 3 is a view of a manufacturing step (Step 9) of forming the TFT part. . 

[FIG. 14] FIG. 14 is a view of the detailed structure of the back-light-equipped liquid 

crystal display device illustrated in FIG. 3. 

[FIG. 15] FIG. 15 is an exploded perspective view of the structure of a conventional 
back-light-equipped liquid crystal display device. 
30 [Description of the Numerals] 
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10 back-light-equipped liquid crystal display device 

12 liquid crystal display part 

14 TFT part 

16 back light part 
5 22 color filter layer 

26 EL layer 

36 third substrate 

40 pixel electrode 

38 TFT array 
10 42 liquid crystal 

48 common electrode 

52 color filter layer 

100 first substrate 

1 80 second substrate 
15 200 third substrate 



24/25 



English Translation of JP-200 1-1 66301 



Continued from the front page 
F term (reference) 



2H091 


FA04Z 


FA08Z 




FC01 


FC14 




FD15 


GA01 


2H092 


GA59 


JA24 




NA27 


PA08 


5G435 


AAOO 


AA18 




EE12 


EE26 




GG25 


HH02 




KK05 





FA41Z 


FA44Z 




FC22 


FC23 


FD06 


GA13 


LA11 


LA13 


MA29 


MA30 


MA31 


PA11 


PA13 




BB12 


BB15 


CC12 


EE33 


FF05 


GG12 


HH12 


HH13 


HH14 



25/25 



<19)B*BHMW (J P) (12)^M#Bf^fS (A) 



#P*12001- 166301 

(P 2001-166301 A) 
(43)^10 ¥^cl3^6^22B(2001.6.22) 



(51)Int.Cl. 

G02F 1/13357 
F21V 8/00 
G02F 1/1365 
G09F 9/00 
// F21Y105:00 



601 
336 



F I 

F21V 8/00 
G09F 9/00 
F21Y105I00 
G02F 1/1335 
1/136 



601 

336 

530 
500 



D 2H091 
H 2H092 
5G435 



*»# W#SW>»11 OL (£llK) 



(zimmtm 


mmW-\ 1-346978 


(7DWIBA 


000002369 










(22)tt«H 


¥/£ll^l2£ 6 0(1999.12.6) 




M^mm^mm^ z tb 4 s i n 
































100079108 



















(54) /Vy*5^hrtJ*I!*fta^BRtf*©M»#a 



(57) [fittl 




( 2 ) 

1 

vmmstomm 

■<-j9 y ifm<omm b 5 v->*x * t , wes n h 5 v •>* 

« 1 7i£S*#« 3 ©flrtifrfcKK©' W * 5 M*M 20 
flft&ttSrWf * x V 5 Y a a, = * y -tr y zm?X& Z> 

umm6i m 1 <D&w.±.\mmm*mmz>w, 1 © 

m 4 ©xe t , tut mmm?* mam 2 ©ss*» 5 
t 5 cdxh t , tra 3 <D&mcmw$tirc%n?m 

ytm*imLXBi$.-?z%e<oxmt, zmz-z^-yt 
^xh % xn* 2 e. ted* s 6 e«©#t£<. 

ft 5 x U * n h ;l> = * y Hr V T'ifc 3 ffiilsR^ 6 Tj 
£8©Mn*M*E«©£ffi. 

$6fe5£ft©t>©T'£tK M!ETO^? ; &S2 0|5^S 
«tc $i¥ b Kmc , c ©n«? ©wJESB l ©S*S i: © 
SiJfStffifC *7-7i' H/* £X*g£H A SIS^IS 7 
Xtt8E«©:ffH;. 50 



»BS 2001-166301 

2 

[W#*i i] WESasfi^jefttt****^** 

fli^5a*»** 1 7iS 1 0©{6Jftfr 1 JHEKOf^ 
[000 1] 

SWfiMTlPPU fro, /W*7'fb£-M:Lfc 

cn<b<Dm&J5mct>mt%t>(ox&Zo 

[0002] 

IIh7>->'X^ (TFT) ^rfgff/lHlESMi: L- 
T^So C©?$ B B B */T^S«:, «6±fcTFT*«M.T 
TFTt?«iJSf*nfc«E{C<koT> Sffifc^lB]® 

C fc (C J: t) ?. J: -5 tc % •? X </> 5 o 

[0 0 0 3] COJ^ftffiOS^ttBOttAtfBl 5tC 
^$nTV>S. 7^r-f hU^X2 2 2RXS/X 

itmmm^z 2 4ti©»^-r>'Wx*^snfcTf r 
[pis«2 4 o<DK®&icr^xBi£-£ntz^-)itt m 

tts^-T) fcAoTmSOMBIl^LTftSO^toSn, C 
[0 0 0 4] T^f^^hU^XZ 2 2£flMSnfc 

?« B a B 2 3 ozm/vXttfoL, mmmmtttfamm 
mcmtaznzmmcxrtxm&ftTtiWmztiZo $ 

fc, 7fr^ 7"vMJ7X2 2 2©$ B B 0 2 3 0(c^-T§ 
fflJOSffi, St>\ *ffo»£2 4 0W a 23 OtCjg-TS 

[0 0 0 5] 7?f-c7vh'J?Xli2 2 0, !$H2 
3 0ai>*»|6]affi2 4 OT^fMSftSK&iEIjgHHix H 

5i/^ca*5{i^i6i*fir-r5 2fe©fi7t«2 1 

0,2 5 Ot'SiJnS, ftl^^g 2 1 0Rt>*2 5 OOfislTt 
77lo)(i> Si}E7^rw7vhU^XSffi2 2 0, Stffi 
(6]StS2 4 OO^tl^noaffiKflJfiRSnftElfiJilOE 

ib, W[p]2Sffi2 4 Ofcti, a5-7-r;l/*atf/Xtt7 

[0 0 0 6] C©J;?tc, KAS^ttlKi, $ft©£« 

1 5ic^ni 1 ^<, S5iiy?s B ia^SMT-^Si:sti 

S/ i t-y^5'i'h2 00(i, f& H B B ^gB©JS££if:*:-f 
ZWMtr&iX^*,, 

[0 0 0 7] ±fSpMr/UXT'«^nfcffi B B B 

g^SB*. ■?7Xj-vtmm<D®:mxm$kft mm 



( 

3 

mmtzrctbicte, ■7?x : ?-'y?m&<Dmmi&& a o 

0A>£1 5 OX:) WTO^a-b^SJttcTfSIKir^-t'^ 
ffiTtt»ilf f /WX<0Wtt©fiT*iB<ttSlK:*!3, S5 

LTtt, WBB¥ 1 0- 1 2 5 9 3 1 ^itfHfcE 

[0 0 0 8] LfrLtttfe. ±IB©IM#ISfiT'i?Ji-r^ 
fX*^5X^y*»R±KJB*1?*fcf:bTt, 01 

-f h 2 0 0tf&S&fc«K MtftS^B^fti: LTI2fl5 

mzffi*. it t cD%»a-r set aaKT% o fc„ 

[0 0 0 9] 

BJ!©<l!j©gety4, aa)ttt*fll*fc/<y^5'f brtKfflSP 

ifA-rx^tsctt-fei., #fgf8©{ft©§w 

[0 0 1 0] 

[SS%«?*1-S/-ci6<0¥S] ±8EBW*5t«-r4fcl6 
[0 0 1 1] COW«7*/WX*ff*fcii>K, 81IJR? 

mmmBAttixi > § saws s«©5 Jtonnfc Men 
imw& G83tit) as-?**. *«ctts*««ffl3ie«*' 

&ftSfcii>©l8£*B&'f fctfTt-So *5SWfc^ 
hrt$^IKT/^X©^#i£f4, % 1 

<Dmm±KMmm*Bf$.*%% 1 oxst, memiM 

s^fcfldgesg i ©as* &*«lt, as 2 <omw.±.KU 
fB» i*?oiffit'>s < 1 1 as?ttt*«Afc» 3 ©g 



3) 1f P»fl 2001-166301 

4 

4 OXBi:, Mi3»ilil5?*Miei82© 

[0 0 1 2] m 1 OWR±KffflMI*^LTfl5J«Snfc 
SW^fcnilSB^ l ©S«*>e>»J«ttT, ffiK©3«± 
'vK¥TS7?i£t4, 0>J*J4\ ttfl!J¥ 1 0- 1 2 5 9 3 1 

io [0013] ww.f&tftMtisXitt* nmm^-fo^zx 

X (EL) AWIt'feS. ft/tm 

wztiit&iRovmicm&mmt Lxmn^ftm? 
zBi&tzctizz-ixmwzfavmztfmztfr^m 

20 m3cD»ffi(4Ri^tt^ito»Kr«?ni., 

^^^fOCfctc^f), fro^-y*^ M,T©flS?8 
^Jgp*1Wf6&$ B B B g^§£^IT?> C 1 T-f So 

[0014] ffi#»3fc#»fctte&£fcttni&je}!£©fc' 

30 77^;l/?-MLTMSM 0 Sfc, BSfWlCitiR 
2 ft, ##J£ftfcfI$«tC R G BcD&feKRlT^OiK^JT* 
[0 0 15] ^©IfriBfCfcftff, TFT&iSfflJ&£:/n 

[0 0 16] 

#fc, *l§W©*fiS©«ffi*0Bu 
40 %#B8t Titter 5 0 IKi- **J5g©^ffi{cffl^-r^ 
/^f^h rtKSK AS^ttB 1 0 ©HS^HT-fe t) , 

c vm&i&Tir&m i o < »ttrjsiias» 1 2 
aMgeR? (tft) sp 1 4t, /^y^v^bmi 6 

[0 0 17] ffi B B a g^S^, ffi B H B ^g|5l 2K<toT 
t), cntcWbT, 02Ra : 03f4, iov-WfifeWrs 

xzz?J7<»msm*%imi o^snr^*. 

[0 0 18] 02(4, ffiHS^l 2©Sffi{C, TFT 
50 gB 1 4 CJ&SSttS&HiRCWJ&LT^ h U 



5 

«oa»j»c8eoTE5<j*nte*fe (rgb) 0*7-7 

^/l/*18fc, cft&*HtrJ:9fcRtt&ftfc7*7v* 
■? HJ * 7# 2 0 i: tM»j» * ftfc 7 -f ;l< * S 2 2 jWWJ 

[00 19] H3(i, KytvJhmi 6£:LTjgffl2 

hP;l/=*-y-tyX) Jj^fcTFTSPl 4 ©&«{;:# 
I&LT'IV* 2 4 ZBtittZ fcSfC, 2 4 HIS 

ic&fe (RGB) ©J*#*tttt4<:4:T, /W^l'h 
fltl 6gtt«\ RGB<D#€s(C^)t^f SflWtfc^LT 10 

[0 0 2 0] Hl71SH3K:^Sn«»a«*««l o 

2t^-r*5-lHicDfS B B B ^gMl 0%«Ki:t), P 

[00 2 1] 0 4tcWu ^JC^L/o'W^'l' 
§MSt*S§l 0©P*ffl&#t$tf*SftTl/>S„ ffiA 
^SS10«, hSP 1 6<D$.ft®2 5Z® 

TmtLX, /W^7^^16, TFT»14»tf« 
JI&j%Sl 2Wt5SItfti??ntl/^o 20 

[0 0 2 2] ?£ B B B **gg 1 Ott, ftBSRSKfc-^T, 

$ 3 owr 2 5 # tmm ttt*). mm> ^tv^ 

©S«l 00RtfS!2©«1gl 80 (MC:H57)SB1 
30ZSH#RD Sfc*t>TiV6. 
[0 0 2 3] ^■y^f'han 6«. C ©«? I&M/1 2 
8£. IE?LI8l)M$3 OfcfCfcoTE LH3 Z^»^Ltc 
ti5/3cfc£oTV>&o Sfc, IE?LII&aflH3 0©±Jflfc«\ 30 
I T0JS3 4t>m)<bnT^Z. "ffctoS, ITOJ13 

4 fc^-xtMz 6 ^©hkww («£) ^ento^n 

^. c i: fc J: D , E LJB3 2£»!>Wia€i8; fcteflife 
[0 0 2 4] fcfc, C©E LJf 3 2©fg#7fri> gffifc 

5 tf y ^* a - 7 n fcffl i/^T 7 tr y yamr s c 1 1 a 
t, {ift#fa£-&©#A£3£*frT*i9, c©*sm, m 

£E1D9 5-1 06 (199 5fpMr) fcPlXHEtt 

snri^*. m3©ststffi3Mg©«££(ictt 

[0 0 2 5] I TOJ03 4©±®fC«> iSW©S3©ffli 
'fi3 6#Ktt€>fU C©SI3©St53 6±KWKt , /W 
LT©T F TgPl 4tfE&SttTVS. 
[0 0 2 6] T F T93 1 4fi> T F T 7 W 3 8 tf&H 
^(CB&tf€>nfcVHJ?X«£^$LT^£<, TFT 
Kl^V*ffi3 8 D, y-M8ffi3 8 

g, y-x«i3 8 stc^oT^snrvs. so 



ftM 2 0 0 1 - 1 6 6 3 0 1 
6 

FWVti3 8 DRtf7-7.mil 3 8 StCliV-X/ 
HWy««3 9D, 3 9 Stf*tJSLTfc»h y~hfl 

5 3 8 G t fiffittS/ 'J 3 y«« 3 9 G tffl/S LTVS 0 
CCTFT7U3 8 ©^nefUC ft LT, JUiljjg® 

[0 0 2 7] $fc, HJRWf4 0©±2ffcW:, TOffcil 
4 Srfl'LT't'lSBglMBWCiWM 2tfiifASftfc-»©E 
161^4 4, 4 6*ll^nTI/>4, fg B B B 4 2«. £Hiii 
1*ttfc-JBfc*Sft->-/WW4 7«CJ:oTtt01^nT, 

[0 0 2 8] ±fJ©Eln]fflS4 6©±ffi£fi, W|rJWS4 
8 l&tt 6 n. tu1BBX«& 4 0 fc 4 8 RSlc« 

W (IE) tfEPJtaSttSc 9, WAnSftSWEfc 

ItJUT, $ B B B 4 2©EfotfgffcU -*f©KftIl4 4, 

[0 0 2 9] «iimiS4 8©±ffi£M\ *7-7-<M 
JB 5 2 *ft LT»|i03« 4 9 , 5 0 «IC 8tt 6 

£jISi£-t££Ci:tfT't, E LI 3 2T*fgftbfc 1 0 0 
%©#«£# LT\ H0f2ffiH4 2 ©ElpjKioTIS^S 

[0 0 3 0] *7-7^WI5 2!i, £HURlCttJSl 
T R G B ©§fe© 7 -f *MS/^ J: < BH^J S 7 ;U 

JBtttt* (TFT7W3 8*«Ei«nft(ili») ^ 
igii^UfcLT^ »^©fe»g|«-(fi]±-r§fc46©77 

[003 i] S3©s^3 6{4. pr^it*#-r*awo 

[00 3 2] c©*3*flffi3fcttf*©«i:l/rtt, F- 
^7X#tC/^y^7l'hSUrti?SJfffi B B B a^®l o^Eia 

tcioTccjSras^sai o*aaw*ci:Kj:»)» 3 

6 0*©/V7-?H<8i£g5Vr-5Cfca<ig&fc£So 
[00 3 3] COfttt^MOffaftS^tt. Tt^rSji 

£-£3lil3©g«£drti&{c-r3C tT-&3„ S3 ©a 

[0 0 3 4] *7-7^;l/^©iaEffl^{4^ B B B S^l 

©*rflg«ffiijicisp,ft-f, jsb^s« 3 6©® 

fiSSic^«^©±T-fe ; 5Ttfii/\ *7-7^;P^^rSS 
3 6 ©±{CJgfiSt1- 4«^»4, 1 4 £35 2 ©» 

ffifr e>S 3 ©S« 3 6 tc3£¥t SISEtCflPieRTffitOSlS 

^sai-rs©-^ c©sstc7^££«yi£-frft{i\}: 
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l#\ ^'^^ h»©»J*4, #©±3 Kit*. TF 
T«l 4*<«*£ftfc^3 6 0ffiffifc/<«y*7-rh« 
0§JS%%UjS1-?.„ gS3»«3 6<DJtB5tC/W 

[0 0 3 5] HT»tt*#"r*»R*««!I^6ffll/^T. T 
FTgfll 4 5:Mt5tf)ii7n-feX(gS > 7th Vv? 
?7 4mm<DM&frt>®MX'ib%<DX\ BBS©*:*!) 

mtz>o m5nmmi 3im&&ffi%mf%LT, tft 10 

[0 0 3 6] [IS 1]0 5 tC^-T J: ^lOfifil 

0 0±lc|g 1 ©PWIi: bT©fg 1 #NM (JtfRiRJi) 

1 2 0 91 1 ©8* 1 OOfcitfl 1 tfiUJf 

1 2 0H^©tfet)T*$5. 

(S 1 ©8* 1 0 0 (CO^TOBWJ) S 1 ©8* 1 0 0 

5 0 ro^T'fe^OA^ H/\, C ©jSii^tfffiil 

3fc©«« (ox) #**<4tK SliMMl 20 

2 o *# mm- s <dic jc o *t %ytm%'£g 1 1 *. 

[0 0 3 7 ] m i ioob, f&Btt©«H#BT? 

t^TFTll 40 (0 4©T F TSP 1 4 (Cfflia) 

&tm<it& cmtf3 5o~i 2oo°csia) cfctf 
*©*§•&■*?&, g? i ©s* i oo^mmmzm 

ntVfttf, % 1 ©S* 1 0 0±^©T F T/gi 1 4 0® 

<DBmcmL, tofia[*ffiio*8*fFoa£os^ 30 

[0 0 3 8] Iftib'oT, 311 ©8*1 OOtt. TFT 
JSl 4 0©^$©^©ifii«&I£Tiiiaxi: Lfcfct , 21 
£ T naxfiUiOtt ft S ftT^4©t>©>Wf?$L 
l\, H&Wfcte:. f?Il©S*l 0 0©$fi!t*fflt;i, ^ 
#3 5 0tJM±©t<O* , »SL<, 5 0 0 e CW±©&© 

M7X> 3-r.y^7 0 5 9, B*1«^7X0A- 

[0 0 3 9] Hl©S*l 0 0©Jf£«\ WKIBSStt 40 

mmt, 0. i~5. 0M8&Tfc*©##£ 

L<, 0. 5~1. 5nciS]8T*&5©tf iOffSL-VN, 
S 1 OS* 1 0 0©WS*WTtf*i:aM<OfflrF*JB 
f , Jf 1" €3 a 1 CDS* 1 0 o<Dmm®tM&^®-& 
c, %nmL**E. < M 1 COS* 1 0 0 ©ft© 

awiw*^*fcctt, *©«£«. wiE±inB*iaA 

W, 1 COS* 1 0 oomttt. tSj-Tfe £>©##£ U\, 

(a 1 #n» 1 2 ooww) a 1 ftmm 120a, si*t 
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xmm cut: r/ifttijsij x« waawiu two) 

[0 0 4 0] Jfc©!S»fc«fc»K 8l#«Hl2 

A^ttfc^oT&tB^nSif^fc, m lttfflS 12 0^ 

*fc*%-f*«£4:#fc*o co«k^4Si»«Wi 2 

©awe-ftSo 

[0 0 4 1] A. 7^l77Xi/'j3> (a-S i) 

2 y»{k£to> 8?{k^;i/3-^ At fett 'J)\s^vmc& 

C. PZT, PLZT, PLLZT, PBZTf©-i!7 

d. ^<kii*. §fk7;i/5, mtmy^mtm-ty 

e. *«tf*mm 

F. 

a 1 »giJl 1 2 0©Jf ssJStBW^a 1 »8t 
Jf 1 2 0©ffi^, B1ifi)t, JfM^ffi^©H^mcJ;5S 
mmt. 1 nm~2 0(imigt-fe5©»l 
L<, 1 Onm~2/imgfirt*&S©tf<J:9jf?3:L<, 
4 0nm~l|jraefiT'^O* ( S^iC»SU'„ Hi 

»swi 2 o(ommtf'b-£?¥%k. fm<oi$-mm 
if-r^t, a i »Wi i 2 o©m»*«iJKttt*ss«i- 

hfcttc, &£$l#SJl l 2 0*Rif*IBlc, ^© 
ftHeWBaVfr***. ft*, a l 7>St^ l 2 0©§IJP 
ti, T^5^-T'i5©tf!f$Ll\ 
[0 0 4 2] a l l 2 OOJBfiR^rffitt, 1t«CPS^ 

5„ tztfUS. CVD (MOCVD, fgEECVD. EC 

R-cvD*«tr) , mm. ft?mmm (mb), x/^ 
«fw^'v*^©^fii^-y+js, 7y7*5a7-yD->* 

i7h (LB) jSfe, Xtf>3-F< X^b-n-h, d 

-;i/3-h9©flWiS, ^aenisiiSs e^a. 4"^f 

© 2 W±«r«**t>*T}Bfi2"r * C T- f 5, 
[0 0 4 3] fj^tf, a 1 ftM® 1 2 0OfflfiR*«7^;l/ 
7rXi/'j3> (a-S 1) ©H^-tCfi, CVD, ^fc 
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fgjE c v d^^xv c v dk:.}; o jairr « s t 
[00443$ an #mm i z o^/fi-f/vmc 

[0 0 4 53 [H§2]&{C, H6(C^1-«katCx 
HUB l 2 0±fC, TFTIH 0*»«-T4. 

[004 6] COTFTI0 l 4 0©Kg|5# (ia6Kfc 
i^T l jjS*MBB-PHA/T^Sns»») ©ffi*$rB5H 10 

0 2 ©fcfiucjjvr - H^sns^ic, TFTIl 

4 0«, TFT7W (lll-7y->*X?) 3 8*^A/ 
T?«/3<£ft, COTFT7W3 8J4, tfUi/Un^Jf 

-x, FwyM5 8, 6 oh, v~ymmm& 2 

-MWWS6 6, KU-<V«ffil«6 8 
[0 0 4 7] *SfiiSO^filTW, £g 1 #l*Jf 1 2 0K» 

tf, S i 3 N,*if©^Offi(Oie^^ffl-r«Ctt,T' 20 
£*. S i 0*§l ((flftl) OJifttt, ^Ofl&fiBW* 

1 0nm~ 5 ^rngST 5 ^ ©#£?!; L<, 4 0nm~ 
1 /imgST'fe50^J:»?ff$LVo #HJ1«, «4© 
IW^JTMSti, $J*Jf, T F T 1 4 O^SWf fc« 

tfStlS. i^irjttt. S i 0iK3S©*HB*JB 
fig#-f, 2 0±fCifiJgTFTJil 4 0*f 30 

filcLTtiK T F TH 1 4 0 i£, 06©:&«l{C;KSn 
5J:^iT F Tf OlIf/WX*^it'fe5 0 
[0 0 4 83 [xe3]H7fcS-rJ:3K, TFT/114 
0±tC, |g2©§iJlStJli:LT©!g2#il/f (09*fcf*» 

&mmm^m®mm%mm) \ eowt*. 

[0 0 4 93 £<Dm2ftffil 6 0tUT, Wf'VfX 
'xO^ttfc (* h U 7 A, ij U 7 if) ft-&©/i3tf'> 

[00503 [xH4]ia7{c^-rj;3}c. mzttwai 40 

6 0©±fC, S2OlI18 0^f«. <!©2f3 2© 
1 8 0 54, T F TJI 1 4 0 ©gaggle J&f£ft 5 1 
©T*&5©T*, T F TJI 1 4 0©SjjilS©7 , D-trXSa[ 

[00513 iiMsY-fcfc, lastc^-t^sn:, f&i © 

[oo 5 23 com*, mi©»«i oo*2Babfca 
k»i#wh.i 2 oicmmztiZo cnKit), »i» so 
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Nm 1 2 otjirt*Mi3±a ; /$fcttSfffi*Jfi* , ±t. 

[0053] ^i ftmm 1 2 oommmisxv/'zrc 
immmm^^mmtt, m 1 #(t® 1 2 oouust* 

2 0 ic#gnT^£#X©J!ft!iJ, S 5 KttBaif 

»|©tB£{fcfc£*t>©?&3Cfctf#iJig 

[00 5 4] CCT\ 77U— >aVi:«, SStWytfciJS: 

iRLfcsjewB on 1 omm 1 2 0 tmit 

$ 1 ittM 1 2 0©«J*#8©^£fctt-»tf»ltt, 

[0 0 5 53 $ 1 ftMm 1 2 o#jf rttijgt££i;s*\ 

WffiPJ9St*£US*\ $fctt^©M*T**5frtt, Si 

asm 2 0©a^ *©ffi«4©gB££;&sft, 

^©gH©loi:LT, S*fSn*«<0«», 3S 

[0 0 5 6] iitS^tLtti, S5l#Wi.l 2 01: 
« rtf»Jlt£ <}: t>V S fc ttSffitilH^e c £ # 5 1 © t»a&- 

*, «m jaws® (aft i? ft yft §*^tfe»n 

«. *©&frTfc> mi^HIJil 2 0©fiJHI (771/-, 
[0 0 5 7] £l©Stgl OOfC^J 

«inAT» coSioSfii oo*»i»iiJii 2-o*» 

IE 1 ©»« 1 0 0±(C|g 1 ftftJBf 1 2 0 1fflW*Z C 

[0 0 5 8] [IS6J&K, HI OtC^fi^K:, H# 
l/Ti/^Sl^dei 2 0*, W*fcfiJfe», i-y^y 

ttttmck^mZtZo cntcj:!?, TFTJ114 0 
^, £2©»^1 8 OKfc^tlfcCtK&S,, 
[0 0 5 9] [IS7]^C, HI 1 tC^t J: -Me, TF 
T^ 1 4 0©Tffi (SStBan) C, 4g»J® 1 9 0%/CL 
T, m3©StR2 0 0 (H4©*3©»R3 6K:ffla-r 

[0060] s«fn 1 9 o*««is-r«»9aij<o»3a4ffii 

V^*5t©T'tJ:V'>. C©i^^S#J1190 
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[0 0 6 1] UMBKfldafttfttftJB^tW*, WttfT 
FTJf 1 4 0OTffifcWbS»J»#J**flFb, 

3 ©ffi« 2 0 0 L ft*, «<fcS»IMM©«rtt t £ 

FT/I 1 4 Ofc»30Sffi2p 0fc*»*U 
[0 06 2] Smtf%Kft&«>«6, BFS t < (iftig 

jgttos 3 ©g$ 2 o o nnmtozMtmutt*. m 

2©ffiffil 8 0iJfr£>, S>5VHi7tii)S140® 1 &t>*g5 
2 ©SIS 1 8 0,2 0 0©Wl!lfr5ft!I*fbTt>fiV\, 
fc3©^0 0 fcLTttWcfflHttftWDT*, COS 

[0 0 6 3] [Ig8]^(C, 01 2{C^-T*a{C, ^2 

#»ii 6 0**pJ»U JKHSBS**. c©*§*, H2 
ftttJB 1 6 0 Oft»*tfa$ 5 Mb. % 2 ©S« 18 0 
*, TFT/f 1 4 0J;9«£tf3CfctfT'*£>o ft 
*>% S 2 ©8« 1 8 0 Ktt»Lfc35 2 ©ttgi/f 1 6 0 % 20 

Mte-rsck?, c©gi2©g«i 8 ozmmmm 

-< X£3S 2 Sffifr 5 MATT 5 C t *<T* * So 
[0 0 6 5] [Ifi 9 ]«»»«:, TFTiHOOSBiC 

MS Lfclg 2 mi eos^s-rsct-e, 01 3£ 

*-f«fc-5K. 3!3©affi2 0 0fC*£5Stt;fcTFTJf 1 

4 0*»5CtS'TfS. CCT% COS3OStS2 0- 
0£ft1-3TFTJSl 4 0©ffiBHfctt, H2»C^?-<J: 30 
3fcSfl]©!i!l©3tl©S«l 0 0fC*hT3TFT/il 
4'0OWBB«fcWi;i:a*. 

[0 0 6 6] W±©*aft*ia*<iT, TFT/114 
0OS3O»R2 0 0'N<0lE^*'^7f*. T 
F Til 4 0 (CBHTf « S 1 0 2 m<Dffi£^ T F Tffl 

1 4 o±^oEttt9omn j f>maofiiMM)^A«« 

[006 7] *»W"Ptt, mmW>T*ib% TFT114 

oii**ii«Ki«i"«-4<!>-ettft<, gianni 20 

Rtf|g2#!i/f 1 6 0Kfe^T»(tLTS3OSS2 0 40 
0 TFTJH1 4 0©Wtt, fcfWfc* 

tfT'S, ^BH*f^fC#7 T F 1M 1 4 CMO^-S^t 

ft < , TFT/®i 40 (Dffi^mm&zf&mtz c titx 

[0 0 6 8] ±E©#I»Wfc7LfcWjft - e, Sg3©S 
1g36©T.FTJ114 0*^J«Sttfcffifctt£»tt©ffi 
K, Hv95'fb»l 6&AMU TFTJBl 4 0O1 

l52*i8tt*CfcT% hrt*S!!?8il**« 50 
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si o 

[0 0 6 9] -fftfo-5, 01 4fc^$na§P<> ><>y* 
6©E LJI3 2£;S>i'3 2 AKioT, T 
FTgfll 4lc£?T&l8.2tl%®%^bVt7.mcttm 
L, f J&R G BOSfelcMS^SftftO^ (RGB 

5U-r§CfcT*> **©3HJR% lHiRi:bT*7-^ 
■racfc^T'tSo 

[0 0 7 0] ±|ER G E(D&&<D&HM*mffL+&yj& 
ffi= T&Jf{c«fel^>"Xhlf£flMU coifil/i^X 

bmzmmmm&x*7*h^x?Lx®yt, mmu 

O^X h/f £BS^W{uT*7* b ^X7 LXmK, 

s*i-y^>^*L, uz/xbm%mmLxnmffifflc*i 

[00 7 1] */?n^©«#K«. » 

4*5-:7-f;l/*ii£<*Bi:ftS. -fftfcS, 04© 
DWtfcjB^T, *7-7-<Wi5 2»L«i: 
ft£„ t/j'D^m *7-g^31ijgT- 

r-^T'<fci/>fci6, »«S*'3«i:ft*. 
[0 0 7 2] *£J»BfBKJ:nfcr, a«tr/^XCT F 
T^e>ft5»lalS5«ri!u^fc*MT'a, SgillHlSSi: bT 

ls mowiaiiS*fflv^^s^ft<ft!3, ffios^ 

m 3 ©as t l t i&Wittn<owmm*fctf % ctw 
■es?«. ifoast^iSNc^ftiEisg (7?f^77h'j 

©Wfi±> {c<*ctrct^T*f, «A^ft©#JKftH 
©*ijj^«r5gfll-r 4 C t ^T-t 4, 
[00 7 3] 

[«W©»*3 «±WHLfc<k3te*aEK:J:*Uf, 58 

•y ^7 7 h towmmf'U x **«-r a c t r- 1 
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[Hi] *HSgo^»c^«A-y^7'i'hp i 9M§yfS a B H « 
[02] ♦JlttO^IBKtRS^yf 5-f hrt^»«a 

3o 10 

[03] *^iSO»«JK«S/<y f 7^ M*lStM 0 ra B « 

[0 4] 0 2 M*3iK£>&fi&FgB<0 

[0 5] TFT«5*»l«-r*fc«>OSH3aiSH (is 

1) TfeSo 

[06] TFTWftjgjji-rsfcfeoiBiPDBBa (is 

2) T'feSo 

[07] T F T»*»JJW-*ft»©tBBiaH (IS 20 

3) T-feSo 

[08] T F T«*»*"r*ft»OiBtDBH (IS 

4) T'feSo 

[09] T F TttttgrtrSfefcOlGfiXSH (IS 

5) T*&£>o 

[010] t f Tap*jg«raft»oiijii8Bi (is 

6) T*fcSo 
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[01 1] TFTW^fiR-rsfeiftoSBiieH (is 

7) T'&3 = 

[01 2] TFT$£JBfigf 3fc&©iJjglS0 (IS 

8) T'feSo 

[013] TFTUz&itztzrcttxDmmxm® (is 

9) T'fc*. 

[01 4] 03(C^-r^-y^5^M^Mfe e H *^H 
[01 5] fi«*<0^y*5WK**ft«*«BOfll»a* 

io /w*7^KrtK§a«fts*«B 

1 2 jfcH^gB 

14. T F TbP 

1 6 rtyfv'f h 015 

2 2 #7-7-f;l/*)I 

2 6 ELM 

3 6 $3 0Stt . 

4 0 iS&Wi 

3 8 TFT7W 

4 2 IS 

4 8 

5 2 #7-7-1' /l/*Jl 
10 0 Si <Dg& 
180 Sff2©»« 
200 S3<DSfi 



[01] 



[02] 
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[09] 
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1 0] 



. 180 
.160 
.140 
•120 



jr — 100 



.180 
-160 
.140 



[011] 



.160 

*ieo 

. 140 
-190 
•200 



imi 2] 



i ! ! 



180 



.160 
-140 
*180 

-200 




(11 ) ^2 00 1 - 1 6 6 3 0 1 




F 2H091 FA04Z FA08Z FA41Z FA44Z 

FC01 FC14 FC22 FC23 FD06 
FD15 GA01 GA13 LA11 LA13 

2H092 GA59 JA24 MA29 MA30 MA31 
NA27 PA08 PA11 PA13 

5G435 AAOO AA18 BB12 BB15 CC12 
EE12 EE26 EE33 FF05 CG12 
GG25 HH02 HH12 HH13 HH14 
KK05 



